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1
DOUBLE SHELL SEAT

BACKGROUND OF THE INVENTION

U.S. Pat. No. 4,840,426 (426 patent) discloses a chair that
can alternate between the original and reclined positions.
When the backrest tilts backwards, the seat 1s pushed
forward, in what has come to be known as “synchronous
motion.” A coil spring enclosed 1n a cylindrical housing 1s
attached to the seat. When the chair i1s released from the
reclined position, the coil spring pulls the seat backwards
into the original position. There 1s a need for a seat or chair
that allows synchronous motion without the need for a coil
spring.

SUMMARY OF THE INVENTION

The present invention addresses one or more of these
needs by providing a double shell seat that includes a base
for resting on a floor, an outer shell supported by the base,
and an inner shell movably supported within the outer shell.
The inner shell has a seat support, a backrest support, and a
hinge between the seat support and the backrest support. The
inner shell 1s movable with respect to the outer shell from an
upright condition 1n which the seat support has a position
toward the rear of the outer shell, the backrest support has
a position that 1s relatively vertical, and the hinge 1s at a first
angle, to a reclined condition 1n which the seat support 1s
forward of 1ts position in the upright condition, the backrest
support 1s less vertical than its position in the upright
condition, and the hinge 1s open at a greater angle than the
first angle. The seat 1s preferably free of coil springs.

The 1nner shell i1s preferably a single piece of molded
plastic, such as polypropylene. The outer shell may also be
a single piece of molded plastic that has a seat, back, and
arms, with the arms connecting and spanning the seat and
back. The outer shell may have the shape of a plastic tub
chair.

The outer shell typically has a seat with an upper face, and
cooperating ramps and rollers that are on the upper face and
the bottom of the seat support are located at positions on the
upper face and the bottom of the seat support so that the
rollers encounter the ramps, so that a front of the seat support
rises as the seat support moves from the upright condition to
the reclined condition. The ramps may be on an upper face
of the seat, and the 1ner shell may have the rollers on the
bottom of the seat support. The rollers preferably have a
barrel shape.

The upper face of the seat of the outer shell may have
stops to prevent forward movement of the seat support
beyond a completed reclined condition.

The inner shell preferably has flexible edges to avoid
injurious finger pinches between the inner and outer shells.
The mnner shell’s flexible edges may be provided in the form
ol finger-shapes with spaces between the finger-shapes. An
upper face of the inner shell may have padding and uphol-
stery.

The outer shell typically has a back with an 1nner face that
has forward pegs, the backrest support of the inner shell has
a rear face with vertical slots, and the forward pegs extend
into the vertical slots so that the location of the forward pegs
in the vertical slots varies as the inner shell moves between
the upright and reclined conditions.

Shelves on the upper face of the seat of the outer shell may
extend front-to rear, and guides on the bottom face of the
seat support may be located at positions so that the guides

5

10

15

20

25

30

35

40

45

50

55

60

65

2

extend under the shelves to restrain the seat support from
separating from the upper face of the outer shell.
Preferably, the inner shell moves from the upright con-
dition to the reclined condition when a person’s weight on
the mner shell shifts forwardly. The hinge may have resil-
ience that helps restore the iner shell to the upright condi-
tion when a person’s weight 1s removed from the inner shell.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be better understood by a reading of
the Detailed Description of the Examples of the Invention
along with a review of the drawings, 1n which:

FIG. 1 1s a perspective view of a seat in accordance with
an embodiment;

FIG. 2 15 a perspective view of the 1nside face of the inner
shell of the embodiment of FIG. 1;

FIG. 3 1s a perspective view of the outside face of the
inner shell of the embodiment of FIG. 1;

FIG. 4 15 a perspective view of the 1nside face of the outer
shell of the embodiment of FIG. 1;

FIG. § 1s an enlarged view of a portion of the nside face
of the back of the outer shell of the embodiment of FIG. 1;

FIG. 6 1s an enlarged view of a portion of the nside face
of the seat of the outer shell of the embodiment of FIG. 1;

FIG. 7 1s an enlarged view of a portion of the bottom face
of the inner shell of the embodiment of FIG. 1;

FIG. 8 1s an enlarged view of a portion of the bottom face
of the inner shell of the embodiment of FIG. 1;

FIG. 9 1s a perspective view of the outside face of the
inner shell, with upholstery, of the embodiment of FIG. 1;
and

FIG. 10 1s a sectional view through the seat portions of the
assembled inner and outer shells.

DETAILED DESCRIPTION OF EMBODIMENTS

FIG. 1 shows the front view of a chair in accordance with
an embodiment of the invention. The chair 10 includes a
base 11 for resting on a floor. The base can be any conven-
tional configuration, but as shown i FIG. 1 1s a 4 legged
version. The legs come together to support a post 12. Above
the post 12 1s a seat 14, a back rest 16, and left and right
armrests 18 and 20, respectively. In preferred embodiments,
the post 12 1s provided with a conventional gas cylinder 80
to which gas can be admitted or released through a valve.
Other seat base configurations can be used.

FIG. 1 shows that above the base 11, the chair 1s
assembled as an iner shell 22 and an outer shell 24. Outer
shell 24 includes a seat 26, back 28, and arms 30, the arms
connecting and spanning the seat and back. The outer shell
1s preferably a single piece of molded plastic, but it could be
made of other materials and could be an assembly of
subcomponents. The outer shell should be relatively rigid,
however, as 1t primarily defines the shape of the chair for the
user of the chair. As seen 1n FIGS. 1, 9, and 10 the inner shell
has padding 32 and an upholstered cover 34, which can be
fabric, leather, or other appropriate material.

FIGS. 2 and 3 are perspective views of the inside and
outside faces, respectively, of the imnner shell 22 of the
embodiment of FIG. 1. The inner shell 1s preferably made of
a single piece of molded plastic, such as polypropylene. The
inner shell has a seat support 42, a backrest support 38, and
a hinge 40 between the seat support and the backrest
support. The hinge has resilience that gives 1t properties that
restore the inner shell to the upright condition when a
person’s weight 1s removed from the inner shell.
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The mner shell 22 1s movable with respect to the outer
shell 24 to provide the chair’s user with the option of an
upright condition or a reclined condition. The relative move-
ment between the upright condition and the reclined condi-
tion 1s shown by the arrows U-R in FIG. 1. Normally, when
unoccupied by a user or other weight, the inner shell 1s in the
upright condition. When the backrest reclines the backrest
slides downwards and the seat moves forwards to 1ncrease
the comiort and give a more ergonomic position. The user’s
positioning in the chair can drive the back 38 of the inner
shell to move down and the seat support 42 of the inner shell
to move forward to the reclined condition, which causes the
angle of the hinge 40 between the back of the mner shell and
the seat of the iner shell to increase. When the sitter moves
forward, the person’s weight on the seat returns the seat and
therefore backrest to the upright condition. The hinge 40 of
the inner shell 22 may have suflicient resilience to return to
the upright condition when the user’s weight or other force
no longer forces the mner shell into the reclined condition.

As shown 1n FIGS. 2 and 3, the inner shell 22 has flexible
left and right edges 44 1n the form of finger-shapes 46 with
spaces 48 between the finger-shapes. The flexible edges
reduce the likelihood that user’s fingers or other item may
get injured by being pinched between the edge of the mnner
shell and the outer shell. They also allow for the 1nner shell
to bear onto the outer shell, even as the relative height of the
inner shell above the outer shell varies as the inner shell
transitions between the upright and the reclined conditions.

FIGS. 2 and 3 show that the backrest support 38 has two
laterally spaced vertical slots 50, with a widened bottom 52.
These slots 50 are configured and positioned to receive pegs
54 (see FIGS. 4 and 5) on the nside face of the back 28 of
the outer shell. The pegs 54 extend into the vertical slots 50
so that the location of the pegs in the vertical slots varies as
the iner shell moves between the upright and reclined
conditions.

The seat support 42 of the inner shell has rollers 56 that
are exposed at the bottom face of the seat support. FIG. 3
shows the location of six rollers 56. The rollers are config-
ured and positioned to contact and ride on ramps 58 on the
top face of the seat 26 of the outer shell, as seen 1n FIGS. 4
and 6. As the seat transitions from the upright condition to
the reclined condition, the rollers 56 ride up the ramps 58 on
the upper face of the seat of the outer shell, so the front of
the seat support rises. The rollers move about 40 millimeters
(1.6 1nch) 1n one embodiment. The top face 59 of ramps and
the roller 56 may be made of POM nylon, which has a
lubricity to minimize noise or squeaks. Pegs 34 and their
mount 55 may also be made of POM nylon to reduce noise.
The rollers preferably have a barrel shape, with the center of
the roller having a larger circumierence than the ends. The
barrel shape reduces the contact area with the ramps, which
can also reduce noise.

No coil spring 1s needed 1n the chair. Instead, the seat shell
has a living hinge 40 between the seat support 42 and
backrest support 38 in the form of a resilient plastic con-
nection that gives resistance when being opened. However,
the main resistance comes from the fact that the seat 1s on an
inclined ramp so when the backrest moves, the seat raises
the weight of the sitter and thus gives an appropnate
resistance to the backrest 1n accordance to the sitter’s
weight.

When the sitter starts to shiit his weight forward (as in
arising from the seat), the seat support 42 travels back down
the inclined ramp, pushing the backrest support 38 upwards
and into an upright position. The backrest 1s proportionally
by weight helping the sitter to move to an upright position
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by the seat support travelling down the ramps, as an auto-
matic mechanism. As the seat support moves forward, it also
moves a little bit upwards and thus lifting the sitter to create
this automatic mechanism.

While the embodiment shown has the ramps on the top of
the seat of the outer shell, and the rollers on the bottom of

the seat support of the inner shell, 1t 1s within the scope of
the 1nvention for the rollers to be on the outer shell and the

ramps on the inner shell.

FIGS. 4 and 6 show shelves 62 on the upper face of the
seat 26 of the outer shell that extend front-to rear. The axle
64 of one of the rollers 56 can be seen 1n FIG. 6 as extending,
under the shelf 62 like a guide to restrain the seat support
from separating from the upper face of the outer shell, but
i the seat support moves forward suiliciently, the guides or
axles can be lifted past the shelves. As seen 1n FIG. 4, the
shelves and axles are located at positions so that axles extend
under the shelves on both the lett and right sides of the outer
shell.

FIGS. 7 and 8 are enlarged images of features on the
bottom face of the seat support 42 of the inner shell 22. FIG.
7 shows a bearing 66 to receive and retain an axle 64 of a
roller.

FIGS. 3 and 8 show that the bottom face of the seat
support 42 has protrusions 67. Protrusions 67 are located so
they come 1nto contact with stops 68 on the upper face of the
seat of the outer shell at eh completion of a transition to the
reclined condition, preventing movement ol seat support
beyond the completed reclined condition, as seen 1 FIG. 10.

Small holes 70 formed 1n the outer shell’s seat 26 just
behind the stops 68 enable a dowel to be serted to
compress the protrusion 67 so 1t can clear the top of the stop
and allow further forward movement of the seat support 42,
so the axles 64 are no longer below the shelves 62. This
permits removal of the inner shell from the outer shell 1n the
unusual event that the inner shell needs repair or replace-
ment.

FIG. 9 shows arear view of the inner shell once the
padding 32 and upholstery 34 have been put in place. The
padding can be installed by masking the locations of the
rollers 56 and the vertical slots 50 to shield them, followe
by mounting the inner shell 22 in a mold and mjecting foam
into the mold to form the padding. The foam padding can be
wrapped with the upholstery cover 34, and the cover 34 can
be held 1n place by staples 72 or the like. A plate 74 with
slots 76 can be added to align 1t slots with the slots 50.

The mmner shell can be attached to the outer shell by
positioning the axles 64 under the shelves 62 to locate the
seat support 42 and then inserting the pegs 54 into the slots
76, 50 to hang the back 38 on the back 28.

Certain modifications and improvements will occur to
those skilled 1n the art upon reading the foregoing descrip-
tion. It should be understood that all such modifications and
improvements have been omitted for the sake of conciseness
and readability but are properly within the scope of the
following claims

What 1s claimed 1is:

1. A double shell seat comprising

a base for resting on a tloor,

an outer shell supported by the base, and

an inner shell movably supported within the outer shell,
the inner shell having a seat support, a backrest support,
and a hinge between the seat support and the backrest
support, the mner shell being movable with respect to
the outer shell from
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an upright condition in which the seat support has a
position toward a rear of the outer shell, the backrest
support has a position that is relatively vertical, and the
hinge 1s at a first angle,

to a reclined condition in which the seat support 1s
forward of 1ts position in the upright condition, the
backrest support 1s less vertical than its position in the
upright condition, and the hinge 1s open at a greater
angle than the first angle, wherein the outer shell has a
seat with ramps on an upper face of the seat, and the
inner shell has rollers on a bottom of the seat support
at positions of the seat support so that the rollers
encounter the ramps on the upper face of the seat of the
outer shell, so the seat support rises as 1t moves from
the upright condition to the reclined condition.

2. A double shell seat as claimed 1n claim 1 wherein the

inner shell 1s a single piece of molded plastic.

3. A double shell seat as claimed in claim 1 wherein the
inner shell 1s a single piece of molded polypropyvlene.

4. A double shell seat as claimed 1n claim 1 wherein the
outer shell 1s a single piece ol molded plastic that has a seat,
back, and arms, the arms connecting and spanning the seat
and back.

5. A double shell seat as claimed 1n claim 1 wherein the
outer shell 1s shaped like a plastic tub chaur.

6. A double shell seat as claimed 1n claim 1 wherein the
rollers have a barrel shape.

7. A double shell seat as claimed 1n claim 1 wherein the
upper face of the seat of the outer shell has stops to prevent
forward movement of the seat support beyond a completed
reclined condition.

8. A double shell seat as claimed 1n claim 1 wherein the
inner shell has tlexible edges.

9. A double shell seat as claimed 1n claim 8 wherein the
inner shell’s flexible edges are provided in the form of
finger-shapes with spaces between the finger-shapes.

10. A double shell seat as claimed 1n claim 1 wherein an
upper face of the mner shell has padding and upholstery.

11. A double shell seat as claimed 1n claim 1 wherein the
outer shell has a back with an mner face that has forward
pegs, the backrest support of the inner shell has a rear face
with vertical slots, and the forward pegs extend into the
vertical slots so that the location of the forward pegs 1n the
vertical slots varies as the inner shell moves between the
upright and reclined conditions.

12. A double shell seat as claimed 1n claim 1 wherein the
outer shell has a seat with an upper face and shelves on the
seat extend front-to rear and guides on a bottom face of the
seat support are located at positions so that the guides extend
under the shelves to restrain the seat support from separating,
from the upper face of the outer shell.

13. A double shell seat as claimed 1n claim 1 wherein the
inner shell moves from the upright condition to the reclined
condition when a person’s weight on the inner shell shifts
torwardly.

14. A double shell seat as claimed 1n claim 1 wherein the
hinge has resilience that helps restore the inner shell to the
upright condition when a person’s weight 1s removed from
the 1nner shell.

15. A double shell seat as claimed 1n claim 1 that 1s free
of coil springs.

16. A double shell seat comprising

a base for resting on a floor,

an outer shell supported by the base, and

an 1ner shell movably supported within the outer shell,
the inner shell having a seat support, a backrest support,
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and a hinge between the seat support and the backrest

support, the inner shell being movable with respect to

the outer shell from

an upright condition 1n which the seat support has a
position toward a rear of the outer shell, the backrest
support has a position that 1s relatively vertical, and
the hinge 1s at a first angle,

to a reclined condition 1 which the seat support 1s
forward of 1ts position 1n the upright condition, the
backrest support 1s less vertical than its position 1n
the upright condition, and the hinge 1s open at a
greater angle than the first angle,

wherein the outer shell has a seat with an upper face,
and cooperating ramps and rollers that are on the
upper face and a bottom of the seat support are
located at positions on the upper face and the bottom
of the seat support so that the rollers encounter the
ramps, whereby a front of the seat support rises as

the seat support moves from the upright condition to

the reclined condition.

17. A double shell seat comprising
a base for resting on a tloor,

an outer shell supported by the base, the outer shell
being a single piece of molded plastic that has a seat,
back, and arms, the arms connecting and spanning
the seat and back, and

an inner shell made of a single piece of molded plastic
movably supported within the outer shell, the inner
shell having a seat support, a backrest support, and a
hinge between the seat support and the backrest
support, wherein the inner shell has flexible edges in
the form of finger-shapes with spaces between the
finger-shapes, the inner shell being movable with
respect to the outer shell from

an upright condition in which the seat support has a
position toward a rear of the outer shell, the backrest
support has a position that 1s relatively vertical, and
the hinge 1s at a first angle,

to a reclined condition 1 which the seat support 1s
forward of 1ts position 1n the upright condition, the
backrest support 1s less vertical than its position 1n
the upright condition, and the hinge 1s open at a
greater angle than the first angle,

the inner shell moving from the upright condition to the
reclined condition when a person’s weight on the
inner shell shifts forwardly, and the hinge having
resilience that helps restore the inner shell to the
upright condition when a person’s weight 1s removed
from the inner shell,

wherein the outer shell has a seat with ramps on an
upper face of the seat, and the inner shell has rollers
on a bottom of the seat support at positions of the
seat support so that the rollers encounter the ramps
on the upper face of the seat of the outer shell, so the
seat support rises as it moves from the upright
condition to the reclined condition,

wherein shelves on the upper face of the seat of the
outer shell extend front-to rear and guides on the
bottom face of the seat support are located at posi-
tions so that the guides extend under the shelves to
restrain the seat support from separating from the
upper face of the outer shell,

wherein the upper face of the seat of the outer shell has
stops to prevent forward movement of the seat
support beyond a completed reclined condition, and

wherein the outer shell has a back with an inner face
that has forward pegs, the backrest support of the
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inner shell has a rear face with vertical slots, and the
forward pegs extend 1nto the vertical slots so that the
location of the forward pegs in the vertical slots
varies as the inner shell moves between the upright
and reclined conditions. 5
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